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2. This REPORT consists of a total of 6 sheets, including this cover sheet 

3. This report Is also accompanied by ANNEXES, comprising: 
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IS sheets of the description, claims andA)r drawings which have been amended and are the basis of this report 
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Supplemental Box. 

b. □ (sent to the International Bureau only) a total of (Indicate type and number of electronic carrier(s)) , containing a 

sequence listing andA>r tables related thereto, In computer readable form only, as indicated In the Supplemental 
Box Relating to Sequence Listing (see Section 802 of the Administrative Instructions). 
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Box No, 1 Basis of the report 

1 . With regard to the language, this report is based on the international application in the language In which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andtor 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

I -23 as originally filed 
Claims, Numbers 

1-10 as originally filed 

I I -41 filed with telefax on 30.01 .2006 

Drawings, Sheets 

1^-5^ as originally filed 

□ a sequence listing andA>r any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may he marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting sucii statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-41 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-41 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-41 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VIII Certain observations on the international application • 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Reference is made to the following documents: 

D1 : WO 03/020415 A2 (ISIS INNOVATION LIMITED; SOUTHERN, EDWIN, MELLOR; 

EGELAND, RYAN, D) 13 March 2003 (2003-03-13) 
D2: US-B1 -6 630 359 (CAILLAT PATRICE ET AL) 7 October 2003 (2003-1 0-07) 
D3: US-A-6 093 302 (MONTGOMERY ET AL) 25 July 2000 (2000-07-25) 
D4: WO 01/43870 A (MOTOROLA INC; SHI. SONG; ZHANG, PEIMING; MARACAS, 

GEORGE; MARACAS, GEO) 21 June 2001 (2001-06-21) 
D5: WO 98/01758 A (NANOGEN, INC) 15 January 1998 (1998-01-15) 



Re Item V 

Subject to the remark about independent claini 13 (which is unclear) In Item VIII, the 
following is observed. 

1 . Document D1 discloses a method and a device for electrochemically treating a 
substrate with electrodes producing first and second quenchable redox products. The 
electrodes are individually addressable (see step (b) in claim 20) and there can be one 
common counter electrode (see claim 25). The subject-matter of independent claims 1 and 
13 differs from D1 in having a common first electrode arranged to define cells therein. 

Document D2 (see passages cited in the Search Report) describes a system and method 
for electrochemically treating a substrate. It has an arrangement of a common first 
electrode ( (9b) or (29) in Figures 1 and 2) an-anged to define cells therein and individually 
addressable second electrodes. In column 1 , lines 26-38, it becomes clear that this 
document is concerned with the demand for systems enabling the chemical or biological 
analysis with a very large number of points (I.e., high resolution). D2, however changes the 
surface of the addressable electrodes itself and not of a substrate above it. The 
subject-matter of claims 1 and 13 differs in that the electrodes and the substrate are 
separated by the electrolyte. It is not suitable for patteming several substrates 

Document D3 discloses a method and a device for electrochemically treating a 
substrate with addressable electrodes and "getter" electrodes arranged to define cells 
around the addressable electrodes (see for example Figure 36). The electrolyte (usually 
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water) is such that the second redox product (H*) is quenchable by the first redox product 
(OH'). The "getter" electrode may be used in conjunction with a scavenging solution and 
has the function of scavenging electrochemically generated reagents that nnay diffuse 
away f ronn the electrode. The subject-matter of claim 1 differs from D3 in that the substrate 
appears to be separated from the device (the device faces the substrate), the first 
electrode is "common", and that the getter electrodes appears to be not necessarily the 
counter electrodes. 

The subject-matter of independent claims 1 and 13 is therefore novel (Article 33(2) 
PCT). 

Document D1 is at present considered to be the closest prior art. 

The difference with D1 seems to be twofold: the electrode is "common" and it defines 
cells. This seems to lead to a simple arrangement allowing modification of a substrate with 
improved resolution. 

The problem to be solved appears to be the provision of a means for repeatedly 
patterning different substrates (excluding D2 and D3 which deal with electrodes on a 
substrate as closest prior art) comprising a simple arrangement allowing improved 
resolution. 

It is not straightfoHA/ard to at the same time provide improved resolution and a simple 
device. The arrangement of claims 1 and 13 surprisingly achieves this goal. 

The subject-matter of claims thus 1 and 13 appears to involve an inventive step 
(Article 33(3) PCT). 

The dependent claims as such then also meet the requirements of the PCT with 
respect to novelty and inventive step. 

Although the category and dependency of claims 31-38 Is unclear, they would also be 
novel and inventive if they would properly depend on claim 1 . 

Independent claims 39 and 41 , as well as dependent claim 40, appear to be novel and 
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inventive for tlie same reasons as nrientioned for claim 1 . 



Re item Vlll 

1 . Independent claim 13 is unclear (Art. 6 PCT). It defines the device, inter alia, by 
means of the electrolyte which is In contact with the substrate during use . This throws 
doubt upon the category of the claim (use-claim or entity claim?) and (therefore) the scope 
of desired protection. 

If "during use" had not been in the claim, it would have been acceptable under Art. 6 
PCT. Basis for the omission of "during use" appears to be present on page 2, lines 23-25. 

2. Claims 21 ,29-41 do not comply with the requirements of Article 6 PCT. 

Claims 21,29 and 30 are formulated in such broad terms, referencing to (parts of) 
other unspecified devices that the scope of protection could not be clearly determined. 

For claims 31-38 both the category and the dependency, and even if they are to be 
considered as independent or dependent, are not well defined. 

The combination of independent claims 1 , 39 and 41 leads to a multiplicity of 
independent claims in the same category. Although these claims have been drafted as 
separate independent claims, they appear to relate effectively to the same subject-matter 
and to differ from each other only with regard to the definition of the subject-matter for 
which protection is sought and/or in respect of the terminology used for the features of that 
subject-matter. The aforementioned claims therefore lack conciseness and as such do not 
meet the requirements of Article 6 PCT. 
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11. The method 6f any prec5dingclaim> wHerefiiithe substrate material is inipenneable. 

12, The meBjtoA of auy precedixig clain^ wfiuexeinllxe substrate matezial is a glass, a plastic, a metal, a 



dxideorageL . - i 



13.- A d.fvice for eleGtrpohe; nicaUy raodifyidg a substrate, the device having: 

(i) a coDotnojb first e letetrode axxanged to dejStne cells tilereia; and 

(ii) a plurality of in lividually addxigsadbl^ second electrodes, 
. wherein: 

(a) a plurality of th > gells contain indiyidually addressable second electrodes; 

(b) the comtnoa fi^ electrode axudthe jplurality of second electrodes are in contact vriSx an 



eleiotrcA][^; 

(c)* the electrolyte 
of a m^edal whid 



14. 



is in cogotaot wfiih.ihe substrate during u%> the substrate being the suxface 
is separate froni- kt^fadbi^ ' 
(d) the ^ectrolytelis such that thei cbjtpmon first electrode is able to goaerate a first redox 
product, iJae second electrode is able to geiierate a second redox product, azid the second 
redox pott>duct is qn^chable b^ 

The'dpviee 6f claim 13., where^' fboic^ fbrst electrode is a catibode and the second 
electrodes arer anodes, ^. 



15. The device of any pni of claims 13-14, wherein the coinmon first electrode is singly addressable 
such that the jp^teniial of the first de^^tbde may be altered by addressing a single connection. 

20 16. The device of any one of claims 13.-i4j:whexein the common first electsrode is a bus line which is 
. • ndth^r switchable nop addressable. 

* .17. The defvicb of any oilie of cl4ims lJ-16. iwherein the common first electrpde has a geoxnetxy in 
• I • »••*.■* * • 

which there is a substantially regul^. pattern, such as a gdd, a n^> a honeycomb, a series of 
; ' iiKtersecting cjupcies or Other 

25 .18. The device of any one of claims 13-17, wherein the an^aogement of the common first electrode 
results in at lea^ n x 1 6^ cells, whereii' is 0,5 or more. 
I .'*'•• 

. 19. The device pf any One of claims 13-i«j^ wherein the ajrangement of the common jSrst electrode is 
. such that the distancb between thie c^irtre of a cell axid the centre of at least one of its immediate 
neighbour cells is leis than 0.5 

30 ' 20. The' device of any bne of claims 13-19, wherein the seccmd electrodes are addressed using a 
direct connection fifcm. an electrode io a bond pad on the perimet^.of the device^ by CMOS 



awitaiing circuitry^ 



>r by trandstor^ba^^d drcuitry. 
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2i;. The device of claim 20, 

22/TEe device of aay one 
eledrode and the centre 



23. The device of claim aiy one of claiq:^? i3-22, comprising at least n x 10^ secojdld electrodes, 
where iiis 0.5 or more. 



24. The device of ajay oHe 



second elec^des is les s than 1. 



25. The device of any one 



•win -7o^ 
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wherein the second electrodes are addressed nsmg.TFT circnitry. 

of claims 13-^i^ -iyherein Ihe distance between die ceatce of a second 
of at least one of its neighbonrixig' second electrodes is less* than 0.5 mm. 



yf claims 1 3-23^* wiierein the ratio *of;flie number of cells to the number of 



of claims 13-23^ >?<jhdrein the ratio" of the numbei' of cells to the number of 



* second electrddieslsm H^tibtan 1. "! • • 

26. The device of ^y one of claimjs 13-23,' N^herein the ratio of the number of cells to the xxmnber of 
second electto^es is substantially 1. 

27. The device of clpini ( 3oy one of olai^. :l'3-i6, wherein the common first electrode and second 
electrodeit are 'niade firom materials: independently selected fiom indimn tin oxide^ iridinm, 
]>lsttmiimy.)^aUadiun3i» ^d> silvi^, coppet;».nickel> zinc> i&anium, tungsten, aluminiian and alloys 
of these metals, 

2%. The device of <5laim 
coating of iridium, on 



\l7y wherdn tiie common first electix>de and second electrodes comprise a 
andlher material; • ' 



a' substrate to leav^ 



29. The device of my one of claims .13^i28j> wherein the support on wliich the second electrodes are 
positiojjed and the cixuuitry connecting the second electrodes are as fonnd in liquid crystal 
di^lay deyiees..; 

30, The device of .soiy on ^ of claims 13-2i9» ^heiein incorporated into a flow cell airai^ement 

«• » ,1.* 
*3l: Ttie meth^adojTany c oe of claims 1 -t6^t%,'Cgc the device of any one of Claims 13 to 30, for vise in 

dqpidtectiiag a substr ite in ^ecific x^at^^ 

32> The method, or devic ^of claim 31, for use ta removing protecting groups from specific regions of 

a pattern of deprptected groups, jguch that subsequent exposure of the 



deprotect^ groups t > a reactant allows ^the'deprotected groups to react with the reactant. 
33. The^thod!6r.devic e of claim 3l, for lOse in comlnnatorikl synthesis. ' 



. 34: The inelfeod or de dee of claim lil,- for use in the syntttesi^ of libraries 6f small organic 
ccAxi^ci%ind&boundt(^ a surface. ' \ • *, 

30 35. The method Or devi( se of claim 3 1, fdr use in synthesising polymors. 



slfeivedatthAppri 
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36.. The method' ox device [Df claim 34, for use in synthesisiijg polymicieolides, pplysacchatides, or 
polypeptides. 

31: The metbod or device c f claim 31, for fe^oiiiiig of the substrate. 
38: The taethod or device < >f claioa 3 1, for josei in the producfion.of oj^ajoic ISBD materials. 

39; A method for prqjariiM 5 an array of poiynucleotides comprises Uie steps o£ 

(1) ;j[>roviding a substrate Ixaving' protecting groups ok its surface and which faces the device 
of any one. of clain is 1'3 to 30 and is in contact wifii the electrolyte; 

(2) switt^hing a fin t set of second elecltbdes 50 as to generate a second redox product which 
exposes di^protecte d groups by rcmdviisg a set of protecting grou5)s from the substrate; 

(3) coi:gpling a nxcleotide to iheJ-set of depcotected groiips, the nucelotide comprising a 
protecting group; J ind ' " 

(4) iepeating the s squence of ste(>s: j^2) and (3) nniil the desired array has been gen^ted. 

46. The method of claim : 9, whonein the secbnd redos; product is a proton and the protecting group is 
an acid-laiUile protects »g group whlchptotdets a fincanyl hydroxyl group. 



15 41 . A method for goidini 



a reagent along' thie face of a substrate in a desired path, whereiri a device 



of any one of claims 



the reagent moves int > region(s) whert^'^ie i^dox products are created. 



] 3 to 30 is nseito create v^ox. products along the desired path, and wherein 
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